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(54)Title: PYRIMIDINE DERIVATIVES 




(57) Abstract 

Pyrimidine derivatives represented by general formula (1) and salts thereof exhibit inhibitory activities against the production of Th 2 
type cytokines such as IL-4 and IL-5, thus being useful as remedies for allergic diseases, autoimmune diseases such as systemic lupus 
erythematosus, acquired immunodeficiency syndrome (AIDS) and so on. 
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5 %mftm 

2^;uy\-T«ws cot, Th2) ftm&g&wffliu ^^yi^^-rmm &x 
t> Thi) %mz&*m&?zWim:*c?z>¥*) fecfci/ssaNW* 

10 jgt&ffi 

^JS^£^T4^J&^^ 'J V^tf, 

&e>tt^:*<D'VH//\ 0 - -TlBUfi (Th) ££*r*+H' V©«3SC<£9Th 
l£Th2<W3Mz>y K^iLfe (J. Immunol. (1986) 136 : 2348-2357) » Th 
15 l^YW h^^ttm -r>^-D^ + V2 (I L-2) . -f >^-7iD 
>r ( I FN— r) Wlfe>tl5. Th2^-<W W-fVfcUm 

□^+>4 (il-4) . -o^-p-r^vs (il-5) . -o^-n-r + vi 0 
(i l - i o) , ^v^-p-f*vi3 (il-13) mtmtf e>ns„ 

tttW^tey Ntf£Cg^LTU3#£0^m^) N e>, l~Th H&IOtffe® 

JfcgJ , tTh2ffl(Dfiffil5&} t)^ti<t9C5;orc Thlfll<D«^(D± 

(IFN-r) > ^>^-D^ + >2 (IL-2) #(D+M h^-fVT^So Ctl^ThlU 

^<D?£&{t^P7 7-y#e>M££ft3 IL-12^tz£3£e>&3Th 1 0)Jgtefc 
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So #JA«\ Th2I^ h^^^il^S IL-4HU BlfflJ^C^l/C IgE#t# 

IS^^-CfeS VCAM-1 (Dite^StSI^-rS (7 7JRi/7 (1993) 29: 
10 1123-1128) o *5fiT-» IL-4 Th 2 S^O^itSiH^^ LTfc&I $nil> 
So IL-4 £Hi) IX Th 2S+t^ 1L-5 (i, JfrflfcS&D^Mfclttfe 

»*3*3^B:Jgteft;£aisrr5o 7W^-Wtt, 0U*.M&mcfcH silted 

STC&So C(DCIfc^e> IL-5«, 7U;U^-t£ifeffi^©^®^T*fc3£#;*e> 
15 tLTCN^o 

_hffiOTh2SJt^ >©#&/)^ Th2IJ, IgE *tl#^E^«/j^^ 

&ZtmmtS*n:^Z>o foI7l/^-mitt, Th2#J©fe©&^©M#7Lit 
t^X*3D5tIMlii:35^T> IL-4 IL-5«©Th21HM h^-T >©£t£, £ 

soBTh2 <Dft&tmtnfr e> tin ^ § c t c t>*# w- e>nx o §o 

dftC^O, iPB#§J2fcU J S#SM©Pfl:fr©7 UJU=P-KJSS3WW U 
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Mit^^^-c^snt— <D^j-c^5®tA^^p-r K^j^+^mi^m^sg u 

ztiib(Dm&fr*>b. Th2m<Dftmm&&m$imzmm?z>z£[z£r), smm 

BNSDOCID: <WO_0012487A1J_> 



WO 00/12487 



4 



PCT/JP99/0450S 



hltt, it LT IFN-r ^m^-t^dHZ^nO^JU^ s-\$ s r i )7mzM~tZ>m 
tie)^n77K'JWK5 0 6tt, Th2(7)tS&<l:^»IJ-r^(Dt|Hj^tZ, 

io tt^nj; o t $ e> c& < , t h i (Dfemt^ tMj-r § t 1 * ? ^^^^»uf^ 

&±(DZ\£frib, m- r(Dm^ETCfm^ U^Th lmco^m^^i^siu IL-4, 
15 IL-5(D^T-^^n^Th2#J(D^^$»Jt-S»J^^$nn^ HU^ 

t#Z.£tlSo 

20 Jf5t$ tlx US (Medical Immunology (1988) 15 : 401) o ^oT±IB(D$P^Th 1 W 

(Dftmj&g&mm u Th2 «<D^aBC»:« Jflfflj-r smsus, § e^SEic^t s 

^9-3 0 1 9 5 8^1/^8-1 3 4 044^iI»C«-^K^^ 
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(D^^n7;i/^;i/a6*fcl*(WIHR4^e>l 0O>*sOU7)\s*)\s7)\'*)\>£&M 
) ) R 6 te. jdc*©^: Jft*«fel*> N £l OOiSKfcS^ 

^e>4(D7;m^^**5^«^*S»i #£4<d<i^7;u*a*t* 



BNSDOCID: <WO_0012487A1_I_> 



WO 00/12487 



7 



PCT/JP99/0450S 



1 #e>4<D7Jl/i]*^£ ; t)^ib 4(07 JVZi^ytD^-Jim ; ^*$C 

3#66<Di/<?P7,iMf;u^ : Tk^S : ^fStfc l #6 4(D7,Mf;k*jJU7K-JU 

7$yi; l # e> 4 a)<£lR7JU* juarcB&snfc* ji^ * - 5 y 
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R 1 -^ (CH 2 )n 
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5 ^m$c3#e>6<Dy?n y^Ji^ ; 7mm ; #m$n fr^cDy^MpJi/^u 

io u>hcd^^ u ytmmm^w&zntzm-efcz [ i iiemo t°u == */> 

[3] R 2 tR 3 M:^oI HJp<^>££:«^ ^7^fL/>X^§[l]Src 

[4] r^^hi^c i 7 (Dmm£iztefr&vt(oi&B.7 ^*^m-e&z> [ i ] 

[51 R 3 fr\ (4) 

R 1 ^- (CH 2 )n 

(4) 

20 [6] R 3 C*JU"C, 5£ (4) (DR^^euy^, ^X-Jl^gfcS^tt? U 

*S [ 1 ] ^^(*[5]fB«(D fcT'J 5 y>^##:^fc^(Dm^^^$nS^ 
[7] R 3 CfcOI, i£ (4) (Dn^2^e>4(D^T^^)[l], [5]£fc&[6]fe 

[8] R 1 ^ * (2) 
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(mmcDim) *^cfcHt^eu syvirot^iR 1 , r^j^r 3 ^ 

10 RUdfolMI, 

y\°>, ->^p^>. i/^a^>^>, S/^n / \+t»->> -><7p/\^v, ^Cn^ 
$/ ^7 □ /\+ tz v mif ; i"k^2& 7^e>iO(Dt v >^n7ji/*vj t. ux tr-> 

15 ?P C2. 2. 1] tfi^P [2. 2. 1] ^-5-i>, fcfi^n 

[2. 2. 2] L*^P C2. 2. 2] ^^7^-5-i>^: l~/\^P 

^>K) , 5=-x^V-l. 1 K ( hU^^UVXJU/J-NV) , fh7tK07 
20 fh7khW7i>, f h7thW7i>-l-Wh\ 7"h^t 

l-y^^r^K fh7tKD-4H-t7X ^7> 

l^V^+S/K) , flA'> (^tM^UV^I/? -f K) , fIA°>- 1 K 

25 (A+^^fi/v^m^ K) , ?xa°>-i. i-y?r^>K c^+mt-uv 
*;u*v) , 7 trs^p [2. 2. i] ^y^x 7-**-y-e^p [2 

.2. 1] /\^^-5 -X>#7D^lf6tL^o 
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(Df£^7;i/^>iu^i: LTtt, 0U*-t£>^k x5^k n-^Pt°;k 2-:/Ptf;i/tf 
R 2 . R 3 . R 4 „ R 5 , R 6 , R 7 . R 8 , R 9 S> £ fc 7 J t R 10 fcId5l"t§ HS^^O^ 

i#e>i o(Di&m?)\'*ji'm tutt, m^^k x^k :/p 

LMk i-*5Mkx^jk l-*T)i>zfu¥)^ 2-^Jk^p tfJk ' 

5^k 1 -^JU^Jk 1 -x^;u^n e 

15 Jk ^S^k 1 -^JI/^VTJk 2-^Jk^y^k 3-*-^>U/^V^Mk 4 
-p^k^y^Jk 1 -x^l/^M 2 -x^JU^Jk ^^Jk ^^Jk >> 
-;k -r^mtf^tf e>*i3o 

R 4 . R 5 > R 8 , R 9 3b N efcU t R 1 \m.m&2 l frhG<DfcWL7)\''T-)\'&l 
20 § 0 

R 4 „ R 5 , R 8 . R 9 &\fcI/R ,0 K:a3tt5 r^S»3#e>6ffl<D<6»7Jl/*x,M/£ 
R 3 , R 4 , R 5 . R 8 , R 9 , R 10 £J:U\ R 3 Cd3tt5#c3Rtfel ft N *~> 1 0(Dj£H^ 
25 fcl/c«, m&^P^Pt'Jk t/^p^^k i/?n^v^k ^p^^u 
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5 R 3 , R 5 £icfctfR 6 Cd3tt5 r#^l#64(D7Jl/=3*5/£j £ 

15 ;k x3^u*>>U//\^;i/#tf : tmm$c2frt>4(Dy7)is*)it>)i';'< : E-()um £L 

i/^^/tsZ^tf; r^tfcl fr^AOT^^tDltf-)^*^! t till 
20 TttfTtz MPS/. x^J^JU/Kx^^-x '7u&\,to)m-)\'** 9 yt*1f\ r^fg 

25 50)T;b=i^^^;U/-Kx>iu7 = yms tl"ctt, * ^>2j,U"Kx,iu7 5 a x 
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R 5 lZfcHt§ r/VrD/SC^t UTSSMK^S 1 fr£ 2te#iD5#€> 7 RM<DffiW$i 

mm t LTi^ wxu. fh7th*o77x 1. 4-y*4r-9->, * 

tUUUrdi2fc (t°U = y>3Ei(D4fe(D7 5y^e»^.T2^^tt3(fe) tf£P 
ff* U^fflt LT«^l!c2/)^4<Di£^^StNtt^S«(Dfi»7;i/^>»l^l7b^lf 

n§ 0 
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), (8), (9). (10). (11), (1 2) e>tis 0 
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(22) {b^t? (2 3) fcfiosat*, *mttt&%Q (i) sftSuttf 

8k rh7tKP77> (WTTHFfcftt. ) , ^ * +f" > & tl(DJL-^)ly^mU 
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mti voAti zoimmm.m&faim l~c £ <, >. Bmumz. wxitmufr ^mmom 

5 it&fo (2 4) tik&fo (2 3) *mj&Zl±-Cib&fa (2 5) 

HF, y^^+tV^^x-T^I, x^y-;u, 2-^P/\V-Jk 

(25) ^^^V^-T^SJ^^ttSd^ecfcO^^k-a^l (1) 

Do 

£ fc, ik&to (25) (*, 7 Vit-T h U -7 A £SJ&&, h'J7i -MnX 7 -r >7? 
iTntSutWoXt*^^ (1) £&5d£tfl?£5o 7yfkthUOA 

20 JfilSH^e)S^$tLSo h 'J 7 iZMn77 VCct THF^^<Dl-f 

So 

25 ffi»-r3£fctfT?£3o UCtt, WZ&*$ x^y-Jk 2- 

ynrts-)\&<D7)\szi-)\,%m&. i;ifjn-fji4©i-fji/m si^x 
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J§ 0 MtDatCOlMH CT. W. Greene and P. G. M. Wilts. "Prote 

cting Groups in Organic Synthesis". 1991. JOHN WILEY & SONS. INC. ) IZWL< 
5 iB$ftTU3o 

15 (DX-f Jb^^i, S®2If^©X7rJ^giv h;ux>^(D^#^Mb^^ 
20 

teyb¥f£&te7 5.y Wa-7i^w = x +x>, 
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#(Di-fJbM, smx^;u#<Dxy^ju3yg$£, Muxv^^^MbfcfSI 

sfctemm&^-mtL-a^ mxu, t>y±D^ t°jk m?L *r>x#j, mm 

±!2CD^ttM*^CD^?£-e, ^IftCi^^Sra^ gs;WJ<!:£tClll#J£ft 

ffiftk mmi *umu mmm. mmmt>m-f hn% 0 
mmmmmtL-cit, mm, mmm, fmmi?mi hnz> 0 rnxu, imm. tk- 
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LT&-$-?Zm&lZte£)0. l~&j3 0 0mg(D^B, Iff £ L < ttfa 1 1 0 OmgCD 

mrnrn 



4-^DD-5. 6. 7. 8-r h7t h'P+tyu V-2 — ( )\s7 S > (lOOmg. 
15 0.545 mmolK MJ x^Jl/7 7 5 X221mg. 2. 18nmol) fccfctf^ V -;U(3 ml)CD||® 
?g4 3 Cy i J^>X5 1 ;UX^^ > )U^^(152mg. l.lOmmol) ^WQlUXTcio 9CCT' 

i/ l )jlf)\sjj=7A<7n^ V7=?Z><<- (3% MeOH/CHC13) TflftKU fRjg<b^(98.3 

20 mg. 72. \%)^nrto 

'H-NMR (CDCI 3 ) : 6 1.30 (3H. t. J=7. 0Hz), 1.78 (4H. m) , 2.30 (2H. m) , 2.55 
(2H, m). 4.20 (2H, m) . 4.24 (2H. q. J=7. 0Hz) , 4.76 (2H. bs) . 5.13 (1H, bs) . 
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H»J2 N- (2-7 = y-5. 6. 7, 8 -=r V=7 t KP*± V U V- 4 — T ;U 
) -N- (v^P^^JU^JW 75V 



4-/7PP-5 6 7 8-5^ h^t KPJp^-yj >- 2 --f 5 > (107mg. 
5 0.58mmol), h 'J X^JI/7 = V(221mg. 2. l&nmol), ^^PaJf^^75>(13 
2mg. 1. 17mmol)3b\fctfn:/*^-M3 ml) (DM^$ 8 0 #e> 9 0 trc4B#(!3£JS£ 

n-Dfco mmm 1 oum^m c-c&mm&m \ mmit^mm mg. 67.9 



1 H-NMR (CDC 1 3 ) : <5 0.97 (2H, m) . 1.22 (3H, m) , 1.56 (1H, ad. 176 (9H. m) . 
10 2.21 (2H. m), 2.55 (2H, m), 3.28 (2H, t. J=6. 8Hz), 4.71 (1H, bt) , 5.03 (2H, 
bs). 

mMM3 x^Jb-2- [ (2-75^-5, 6. 7. 8-fh7t KD^tyj> 
-4 — <)\A 7 = y]-4-^fMV^/ / l-h 



4-?PP-5. 6, 7. 8-rh7t KD+ty'J>-2— f^7=> (117mg. 
0.64mmol), h 'JX^;i/7 $ >(259mg. 2. 56mmol). dlP-f ^VX^UX^^JU^®^ 




15 
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(250mg. 1.28mmol)&cfctfn:/£y-M2 m\)(Dm&m&8 0fr*9 0 o CT?6B#Pa^ 

fc&ftr>rz 0 mmmi (D-jjmzmc-cmmm^m\ ^m^#j(io4.3 mg. 72.1 %) 

'H-NMR (CDCI 3 ) : <5 0.92 (6H. m) . 1.30 (3H, t, J=7. 1Hz), 1 . 60-1 . 70 (3H. m) . 1. 
5 79 (4H, m), 2.29 (2H, m) , 2.54 (2H, m) , 4.18 (2H, q, J=7. 1Hz), 4.80 (1H, m) , 
4.88 (2H, bs). 4.90 (1H, bs) . 

mMffi4 N- (2-757-5, 6. 7. 8-f ^7 1 KP+tyj >-4 — OU 

) -N- y^y 



4-^DD-5. 6. 7. 8-7" t Kn^r3f-yu>-2 — (JlT^y ClOOrag. 
0.545 mmolk h U x^;UT S > (221mg. 2. 18mraol) fc^l/y/fM^Ay = K C2 
mlXD^^^X h + 5 >(98 mg. 1. lOmmol) $^X^^./c 0 9 0°C 

Blig£^lw\ 0: 7^?TLC (10% MeOH/CHC13) Tmm?ZZ£lz£ r>Mm<t&Vo(4\. 7 
mg. 32. 4%) £#£ 0 

'H-NMR (CDCI 3 ) : 6 1.22 (3H, t, J=6. 8Hz) . 1.80 (4H, m) , 2.23 (2H. m) . 2.59 ( 

2H, m), 3.53 (2H. q, J=6. 8Hz) , 3.62 (4H, m) , 5.17 (1H, bt) . 5.30 (2H, bs) . 



N— (2-7 = 7-5. 6. 7. 8 t KP + ^yj >- 4 



10 




20 
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N NH 2 
HN 



4-^DP-5, 6. 7. 8-^ t KP+^-yj >-2->OI/7 5> (lOOmg. 
0. 545mmol) fccfc^^Jl/? 5 V (2 ml) (DM»£ 9 0 t:T?4TOjf U SfS?fc£ 

- (10% MeOH/CHC13) I«L, gi|gfb&4&(94. 5 mg. 78.9%)£#£ 0 
'H-NMR (CDC 1 3 ) : 5 0.93 (3H, t, J=7. OHz) , 1.36 (2H, m) , 1.63 (2H. m) , 1.78 ( 
4H, m), 2.31 (2H, m) , 2.58 (2H. m) , 3.47 (2H, q, J=7.0Hz), 6.00 (1H, bs) , 6. 
03 (1H, t like), 7.34 (1H. bs) . 



!6 N- (2-75V-5. 6, 7. 8-fh7t hWyj>-4-^l/ 




15 1 H-NMR (CDC! 3 ):<5 0.89 (3H, m) , 1.32 (6H, m) , 1.59 (2H, m) . 1.81 (4H, m) . 2. 
21 (2H, m), 2.62 (2H. m) . 3.44 (2H, q, J=7. OHz) , 4.99 (1H, bs) , 5.73 (2H, br 
s). 



mm 7 [ (2-7 = ^-5. 6. 7. 8-rh7tKD4ty'J> 
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-4 — <)\y) 7$y]7DAVl-h 




4-^PD-5. 6. 7. 8-fh7th'D+ty , J>-2 — C Jb7 ^ > (lOOmg. 
0.545 mmolK h 'J x^Jl/T 7 = V(221mg. 2. 18mmol) feil/^f = K C 

5 4 ral)(D,W^4' / \2-7^y ttym.^)\s^* s r)\'i&W&(\W mg. 1.09mmo 
1) $^X^P^.^ 0 10 0°CX*2. 5B^ ^L^o S^^TKe^W^DP/T^U 

, 5i(DgI$^mi£, ^S^U^^l/^A^DV h<f^y*- (5% M 
eOH/CHC13) TitiHU, H^b£«42. 1 mg. 29. 396) £#£0 
10 'H NMR (300 MHz, CDCI 3 ) : 6 5.07 (brd, 1H, J = 6. 8 Hz) , 4.79-4.69 (m. 3H) . 4 
.21 (q, 2H, J = 7.1 Hz), 2.56-2.53 (m, 2H) . 2.32-2.25 (m, 2H) , 1.85-1.73 (m. 
4H), 1.47 (d, 3H. J = 7. 1 Hz), 1.29 (t. 3H. J = 7. 1 Hz). 

m&m8 [ (2-7 = y-5. 6, 7. 8-f KD+ty'JV 

15 -4--OU) 7$/] -3- t KD + ^^PaVx- h 




MH NMR (300 MHz, CDCU) : 6 5. 63 (d. 1H, J = 6. 2 Hz) , 4.84-4.76 (m. 3H) , 4.2 



BNSDOCID: <WO__0012487A1_I_> 



WO 00/12487 



26 



PCT/JP99/04505 



6-4.20 (m. 2H), 4.08 (dd, 1H, J = 11.0. 3.1 Hz), 3.94 (dd, 1H, J = 11.0, 1.9 
Hz), 2.55-2.47 (m. 2H) , 2.32-2.25 (m, 2H) , 1.80-1.70 (m, 4H) . 1.31 (t, 3H, 
J = 7. 1 Hz) . 

5 MMm9 *?)l>-2- [ (2-7 = y-5, 6, 7. 8-fh7tKn^yu> 
-4--nu) 7 = y] /\^fyx-h 



'H NMR (300 MHz, CDCI 3 ) : 8 4.94 (d, 1H, J = 7. 7 HZ) , 4.85-4.75 (m. 1H), 4.7 
10 4 (brs, 1H), 3.74 (s, 3H) , 2.57-2.50 (m. 2H) , 2.30-2.50 (m, 2H) , 1.95-1.65 ( 
m, 6H), 1.40-1:25 (m. 4H) . 0.92-0.87 (m, 3H). 

WmmiO 2- [ (2-7$y-5. 6. 7. 8-fh7tKP + tyjV-4- 



15 ^^;U-2-[(2-7^y-5. 6. 7. 8-f h7thWtyj>-4 — OU) 7 ^ y 





HO 
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] /\++tyx- K122 mg. 0.417 mmol)^^ h^t KP7^>(3 ml) tZ^frU 0°C 
T-U^OAyjU^ ~^A/W K(15 mg. 0.417 mmol) IfiCll£o 

£/&?££i%*PU Otrf \-=?t Kp^XIO ml)$?^T. J^UTvXd ml)^T 
U£o EC 1 M 7jc^b^- 'J ^ AtK?«£@£ 0 tf£ CZ£-OiQZfc. RfcmzWi 

i$ffiT@*L7c 0 ^^^U/N^^-f ^TLC(15 % MeOH/CHCl3)Tl#§gU g&Jgffc 
^C27 mg. 24.5 %)£#£<, 

1 H NMR (300 MHz. CDCI 3 ) : 6 5.46 (brs. 1H). 4.97 (d. 1H, J = 7. 1 Hz). 4.50 ( 
10 brs, 2H). 4.20-4.10 (m. 1H). 3.76 (dd. 1H. J = 11.0. 3.1 Hz). 3.62 (dd. 1H, 
J = 11.0, 6. 6 Hz), 2.60-2.50 (m. 2H) . 2.35-2.15 (m. 2H) , 1.85-1.70 (m, 4H) . 
1.70-1.45 (m, 2H), 1.40-1.35 (m. 4H) . 0.93-0.88 (m, 3H) . 

HJ60U1 1 l-[(2-75y-5. 6. 7. 8-f h7t — ( )D 
15 7$y]^>^V-2-^-Jl/ 



4-V7PD-5. 6 7 8-^ h^t KP^^U >-2--Ol/7S>( 184 mg 
. 1 mmol). 2- t KP + ^V^-H/T^ V*6B8£(140 mg. 1 mmol) h U x^UT 7 = 
X 202 mg. 2 mmoDfc^tfDMF 1 ml(&ffi£ffi£^80-90T;^5B#rafciaLfco 
20 £«EETS*U 8»Si/U*^l/*7^D7^77-f- (CHC13:MeOH:NH40H a 
q. 100:lO:0.4)tZT:mMU, 210 mg£Dffigif H £#£o ifiIC7Vt" 7tK5 ml 
PP*;UA30 ml$J0^ tattlLfco *r«»SSSft'£*g2K20 nlTSfe&U MJ 
OAI^iU 5^(D^$MJET^L, WMit&mm mg . 51%)£# 
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l H NMR (300 MHz, CDCI 3 ) : 6 4. 93 (1H. brm).4. 62 (2H, brs) , 3.75-3.85 (1H. m) , 
3.55-3.65 (1H, m), 3.33-3.44 (1H, m) . 2.50-2.54 (2H. m), 2.20-2.22 (2H, m) , 
1.77-1.79 (4H. m), 1.38-1.54 (4H, m). 0.95 (3H, t. J=7. 3 Hz) 

5 

mmmi2 1 -[(2-7^-5. 6. 1, 8-f h7th'Q+tyj>-4 — r;u) 




l-[(2-7$y-5. 6. 7. 8-fh7t KP+ty'J>-4-^^)75y]^ 
10 >£>-2-3--;i/ (120 mg. 0.479 mmol) (D>>? DJU^ £ >(20 mlXDMt^, t° 
'jy-^A^PD^D^- K 517 mg. 23. 97 mmol) 5B#PbW# L7c 0 U 

y;H0 g^Jp^.o 5jSU i/U^y;u$5» MeOH/CHC13T??5fc?£L£„ 3$C£*4t>, ^ 
8I£«E-C@*U SiS$^U*y;U*^A^P7 hy^^^-(CHC13:MeOH:NH40H 
aq.= 100:5:0. 4)£TfSMU «g{fc<£4&(32 mg. 26%)£#£ 0 
15 'H NMR (300 MHz, CDCI 3 ) : 6 5.36 (1H, brs). 4.62(2H, brs) , 4. 28 (2H, d, J=4. 0 
Hz). 2.46-2.57 (4H, m) , 2.30-2.32 (2H, m) , 2.02 (1H, brm) , 1.65-1.81 (6H. m 
). 0.96 (3H. t. J=7. 3 Hz) 

mW.mi3 N-(2-7$y-5. 6. 7. 8 -=r t KO + ^y; >- 4 — f >»U) - 
20 N- (fh7tFD77>-2-^^fJl/) 75> 
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4-£PD-5. 6. 7. 8-fh7tKP+ti/ l J>-2 — = X184 mg 
. 1 mmol). h^b Kn^Jl'^'jjUT'^ X101 mg, 1 mmol) fc^lfiSi-?- 
□ -JUyx^UX-T^ 1 mlCD^l^$100^e)110 o CT*2^^L^:o KfiffiL&:& 
5 x^50 ml, ISfPSW7K20 ml-CtaffiL£o *r«»£fiSf&£^T?ft#U «K8H- MJ 

CCHC13:MeOH:NH40H aq. = 100: 10:0. 4) CTfltfiU tK®ffc'&*&(80 mg. 32 

. . 3 X) 

'H NMR (300 MHz. CDC 1 3) <5 ; 4.98(1H. brs) . 4.87 (1H, brs) . 4.01-4.11 (1H, m 
10 ), 371-3.92 (3H. m) . 3.29-3.38 (1H, m) . 3.14 (1H, brm) . 2.54-2.58 (2H, m) , 2 
.22-2.24 (2H. m) , 1.77-2.07 (8H, m) 

mmmi4 n- (2-7$y-5-:/^ju-6-*^jueu = yv-4--ou) -n 



S-y^)V-A-OUU-e-^^)l\^') = v>-2 — OUT 7 5 XI 00 mg, 0.5 m 
mol)fc\J:tf7$;i/7$X2 ml 1 1 BfH^flfELTco KM^U 

T*»t£9*L£. SISS/'J^y^^A^PTh^^Y- ( MeOH:CHC13 1:20 

20 'H NMR (CDC 1 3 ) : 5 0.93 (6H, m) , 1.37 (8H, brm). 1.60 (2H. m) , 2.30 (3H. s) . 
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2.32 (2H, m), 3.44 (2H. q-like), 4.96 (1H, br) , 5.59 (2H. br) 

mmmi5 n- (2-7 = y-5-^y>»u-6-;^;ueusyy-4--f' ;u) 
-w-^y^^y ^y 



4-<7aa-5-^yju-6-^^j\y\i 0, j = yy-2-4 )iT^ y (i.oomg, o 

.44 mmol) t75 Jl/7 7 S > (2 ml) <DS^S 1 lWIlto SffiaftS^U 
«EETiS8l£@*Lfco a*at*S/U*yJU*^A^n^ h^77^- ( MeOH:CHC13 
1:20) -CfSSau LT^j§fbl^(107 mg. 87#>£f#7&„ 

10 'H NMR (TMS / CDCI 3 ) : 6 0.91 (6H. m) , 1.36 (12H, brm) , 1.60 (2H, m), 2.29 ( 
3H, s). 2.31 (2H, m), 3.43 (2H, q-like), 4.90 (1H, br) , 5.50 (2H, br) 

mmmi6 n-(2-75^-7, 8 - y t kp - sh- 1 7 y [4, 3-d] t°'j = •■; v - 4 - 



4-2PP-7. 8-yt Kn-5H-t"^y [4. 3-d] t°'J = */ V- 2 — f ;U7 5 V 
(29.3 mg. 0.158 mmol). & <klf7 5 = > (1.0 ml) (Dm^m^2. 5f%ffiSM 
L7c 0 MJ&fJL ^#J7 tra*(7)Sbaa$fT^SIB<b^tt (22.3mg. 59%) £f#fc 0 

'H NMR (300 MHz, CDCI 3 ) : <S 4. 86 (brs, 2H) . 4.40 (d. 2H. J = 1. 1 Hz). 4.09 ( 
20 brs, 1H), 3.94 (t, 2H. J = 5. 6 Hz) , 3.41 (dt. 2H. J = 7. 1, 5. 4 Hz) , 2.64 (t, 
2H. J = 5. 6 Hz) , 1 . 64-1 . 50 (m. 2H) , 1 . 42-1 . 25 (m, 4H) . 0. 96-0. 86 (m, 3H) . 
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15 



4-:73 1 JI/-6-'?Pn-5-*3 1 Jl/tr , J ^yv-2-^JU7 5>(93.5 mg. 0.47 
mmoDtTSJUTSV (1.5 ml) 8 B#|BEB«ELfco 7 £ mm(D 

mm^n^wmit-^mm mg. 42.7%)$#^ 0 

1 H-NMR (CDC 1 3 ) : 5 0.93 (6H ( tx2). 1.37 (6H, m). 1.57 (4H, m) . 1.91 (3H, s) 
, 2.51 (2H, t, J=7.6Hz). 3.40 (2H. q, J=7.3Hz). 4.61 (1H. bs) . 4.98 (2H, bs 
). 

mmmiQ n- (2-7 = ^-5, e-y^^ueu ^vy-A-^M -n-^> 



mg. 0.575 mnol)*Jefctf5M 7 V^E~7-x^ y-;K40 ml)<7)iS-S-2££ 1 7 0°CX* 

fcJfcm&ffiETFmffiL, Zf\/rt=?=r* T/TLCC20 96 MeOH/CHC13 
)T?f«H£firi\ Wafb-fr* (4.2 mg. 3.5 J0£»fco 

'H NMR (300 MHz, CDCI 3 ) : <5 5. 17 (brs, 2H). 4.56 (brs, 1H), 3.82-3.45 (m, 2H 
), 2.25 (s, 3H), 1.90 (s, 3H) . 1.65-1.55 (m, 2H) , 1.37-1.32 (m. 4H) , 0.94-0. 
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89 (m. 3H). 

mmmi9 n- (2-7 = ^-5, 6. 7. 8-fh7tKn+ty , j>-4-r 



N-(2-^7PP-5. 6. 7. 8-fh7tKP^tyu>-4 — OU)-N-<^> 



'H NMR (300 MHz, CDCI 3 ) : 8 5.11 (brs, 2H) . 4.52 (brs, 1H). 3.86-3.52 (m, 2H 
10 ). 2.57-2.54 (m, 2H) , 2.21-2.18 (m. 2H) , 1.83-1.75 (m, 4H) , 1.64-1.74 (m, 2H 
), 1.40-1.30 (m. 4H), 0.94-0.89 (m. 3H) . 

mim20 N- (2-7= y-6. 7-yt KP--5H-5/?P^>* Cd] fcf'J 5 



2-^DD-N-^>f;i/-6. 7-ytKD-5H-^QW Cd] tf'J^^V 

-4-7$ mnime^ i i 8 ommzm c~c ^mmik&vn&n 

1 H NMR (300 MHz. CDCI 3 ) : 6 4.89 (brs, 2H), 4.31 (brs, 1H). 3.46-3.88 (m. 2H 
20 ) . 2. 75 (t, 2H, J = 7. 7 Hz) , 2. 55 (t, 2H, J = 7. 7 Hz) , 2. 07 (tt, 2H, J = 7. 7 



5 




15 
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, 7.7 Hz). 1.64-1.54 (m, 2H) . 1.37-1.32 (m. 4H) , 0.94-0.89 (ra, 3H). 

nmm2i 2- [ (2-7^^-5. 6. 7. kp+^vj v-4- 



5 H 2 N O 

*^JL/2-[(2-7 5.^-5. 6. 7. 8-Th7tKD+tyU>-4 — OU)75. 
y] A^yi- h (520 mg. 1.77 nmol) t. 5 M NH3/ EtOH (60 ml) am&&& 1 
20tT'24^Wirc, SJS?K^«ffiT«RlU 2£S£y 'J^yjU^A^PV 
^7 7 -c - (20 % MeOH/CHC13)T?»i!l U filS^b^ (67. 7 mg. 7. 6 %) 
10 'H NMR (300 MHz. DMS0-d 6 ) : 8 7.26 (brs, 1H). 7.01 (brs. 1H). 5.80 (d. 1H. J 
= 7.9 Hz). 5.58 (brs, 2H) . 4.46 (dt, 1H. J = 8.1. 7. 9 Hz) . 2.43-2.21 (m. 4H 
), 1.85-1.56 (m. 6H). 1.34-1.13 (m. 4H) , 0,92-0.77 (m, 3H) . 

m&M2 2 N— (2-7 = S-5-C2-* h**/x^U) - 6 T)\s¥*J 5 $/ 
15 y-4 — <M -N-^V^l/7 5. V 



4-2PP-5- + -6-^^^t°U 5 y>-2 — 5 

X150 mg. 0.74 mmol), 7 = JU7 5 XO. 86 ml) ftkUVX**} XI. 5 ml) CO®^ 
£9 0°CT-7B#rBTOSU7c„ RJCtW[€«EETWi U, ^iC^Da/t^AtifPtf 
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/CHC13)T?fl|»U «g<b&*0(lO8 mg. 57. 5 

'H-NMR (CDC 1 3 ) : 8 0.92(3H. t, J=6. 6) , 1 . 40-1 . 32 (4H, m) . 1.57C2H. m), 2.21(3 
5 H. s). 2.62(2H, t. J=5. 9) , 3. 31-3. 38 (5H. m), 3.50(2H. t. J=5.9), 4.72(2H. br 
s), 5. 62(1H. m). 

mmW23 3-[2-757-4- 6 - (^>w$y) eu5^>- 
5 — (Mzfns<y- mjju 



3- (2-75y-4-^PP-6-^^t°'J$y>-5 — <)D ~fUJ^- V 
U;K500 mg. 2.54 mmol). T 5 JUT = V(2. 94 ml)*J«fctf S>:**+*->(5 mlXDiE-^JS 

(346 rag. 55. 0 30 £ltfc 0 
15 1 H-NMR (CDCI3) : 6 0. 92 (3H, t, J=6. 9) . 1.35(4Hm), 1.60 (2H, m), 2.25(3H, s 
). 2.45(2H, t. J=7.9), 2. 75 (2H. t. J=7.9), 3.40(2H. m) , 4.45(1H, m) . 4.65(2H 
. brs). 

mMm2 4 N- (2-T^y-5-JL^-)iy-G-^^JU\l l )^Vy-4 — <)V) — N 
20 -^>W5> 
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N^NH 2 



4-^PD-5-x^jL/-6-^5 1 >'Ut 0 U 5 y>- 2 --OUT 7 5X400 mg. 33 mm 
ol). 7 5JU75X1.35 m\)fc£lfi?X*Vy(5 ml)0»£?££ 1 7B#fH19 5 - 1 0 
OtT^fiLfco ^^J2 3i:|5l^(D?^a$fTt\ WMik&<tid(30\ mg. 58.1 %)£ 



'H-NMR (CDC 1 3 ) : S 0. 91 (3H. t, J=6. 9) . 1.06(3H, t. J=7.6). 1 . 23-1 . 43 (4H, m) 
, 1.59(2H, m). 2. 22 (3H. s) , 2. 35 (2H, q, J=7. 6), 3.40(2H, m) , 4.50(1H. m) . 4. 
61 (2H, brs). 

10 mmw2 5 

1— [ (2-75y-5-^l/-6-yfJH:° l J$v/ 4 >-4-^Jl/) 7 = y]^>^ 



15 'H-NMR (CDC 1 3 ) : <5 0. 94 (6H, t) . 1.45( 8Hm). 2.34(3H, s) , 2.37(2H. m) . 3. 31 ( 
1H,m), 3.48 0H. s), 3. 76(2H, m) , 6. 10(1H, brs), 6. 32(2H. brs). 

%WM2 6 N-(2-75y-5-^>yjU-6-y5 1 >'Ut 0, J 5 S/>-4 — r JU)-N-^ 
>^U7 5> 



5 %fr 
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5-^V^U-4-^DP-6-y5 1 ;Ut 0 U $y>-2-^;i/7$ X500 mg. 2. 14 
mmolK 75JU75X1.24 ml) fccfcm^T^+ty (4 ml)(D2Si^££ 9 5- 1 OOtl' 
1 9Wfiirc. Kf&?fc£«ETiM6U HS^PP*;uA£t§fQfiW;fc£;to;l 

$3(546 rag, 89.7 %)£#£ 0 

1H-NMR (CDC 13) : d 0. 81 C3H. t. J=7.3), 1.05C2H. m). 1.19C2H. ra). 1.35(211. m) 

. 2.28(3H. s). 3.27(2H. m). 3.76(2H. s), 4.30(1H. m). 4.64(2H. brs). 7.12-7. 

10 31 (5H. m).H). 0.94-0.89 (m, 3H). 

HJ60U2 7 N— (2-7 $y-5-^>y>/L/t 0, J = iSy-4-J)U) -H-^y-TJV 
75> 




15 5-*>yjl/-4-£DD fcf'J 5 y>- 2 —OI/75X350 mg, 0.74 mmol). 75 
JU7 5X0.74 mOfc^v^+^U ml)(DiS^$ 8^fW9 O - 1 OOtrcfiMS 

«W*«Pft«!fc!KT?«t^U Itth'JOAl^ilLru. :&4ftJB£3»£fig&2ltiE 
^^U^yjU^^A^P y' hy^^-<-(MeOH : CHC13 70: 1 )T?fltSiSfTUfKg 
20 <b^(355 mg. 82.2%;$#^ 0 

1H-NMR (CDC 13) : d0.82(3H, t. J=6.9). 1..04C2H. m). 1.2K2H. m). 1.35C2H. m 
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). 3.26C2H. m). 3.66(2H. s). 4.260H, m). 4.64C2H. brs). 7. 16-7. 33(5H. m). 7 
.68(1H. s). 

mmm28 n— (2-7 = y-5-7iweu5yv-4-^ji/) -n-^>^ 
5 )i~F = y 



4-?nn-5-:7x -^jueu = 2--T;U7S V(234 mg. 1 mmol), 75 
;U75>(0.58 ml)33d;a J ^^+t>(2 ml) (D2Sl»£ 8. 5^19 5-1 OOtl' 

^u/co H»J2 7 tnm(D%k&m&ft^\ WMit&mzn mz, 79.7%)£#/c 0 

10 1H-NMR (CDC 13) : d0.91(3H. t. J=6.9). 1. 25-1. 42(4H. m). 1.50C2H. ra). 2.55(2 
H. t, J=7.3). 2.84(2H. t. J=7.3). 3. 31 (2H. m). 4.27(1H. m). 4.60(2H. brs). 7 
.15-7. 33 (5H. m). 7.56(1H. s). 

H»U2 9 N— (2-75y-5-^>v f JU-6-^5 1 >'Ut: 0| J = y>-4— f J\s) 
15 -N-^V£ V- 2 



5-^>^-4-^DD-6-y^l/t 0| J$y>-2 — f;i/7 5>(1.5 g. 6.42 m 
molh 2- t Kn^^V^JUT' = V*ggtf£(990 mg.7. 06 mmol)> h'JxWiV 
(1.4g. 14.18 mmoDfecfcl/yx^UVyj =i->»uyx^JUX-x^5 ml(D*g£l££*g 
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^h^^^-c- (CHC13:MeOH:NH40H aq. 100: 10:0. 4) CTTlRISi U gSSte-g^ (800 
mg. 41.5 %)£#fc 0 

1H NMR (TMS / CDC 13) d 0.86 (3H. t. J=6. 9 Hz). 1.18-1.40 (4H. m). 2.27 (3H. 
5 s). 3.17-3.27 (1H, m). 3.60-3.71 (1H. m). 3.78 (2H. d, J=6. 6 Hz). 4.76 C3H, 
br), 7.23 (2H. d. J=6.9Hz). 7.28-7.33 (3H. m) 
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4-2PP-5. 6, 7. 8-fh7tKP^t N ; i J>-2 — rJI/7$> 
(1-1)2-757-5, 6, 7. 8-fh7tKn + ty i JV-4-^ 



x^U-2-^*V*>?P^*tf>;bJUzK+i'U- K41 g. 241 ramol)<DX^ y - 
5 JK200 ml) ^4 , ^y7-y>^^(26. 0 g. 289 iwo\) &m.Uffi.W~F , Jn^.fc 0 

#J(35.5 g, 89%)^#^o 

'H NMR (300 MHz, DMS0-d 6 ) : <5 10.64 (brs. 1H); 6.18 (brs, 2H) . 2.35-2.25 (m, 
10 2H) , 2. 23-2. 15 (m, 2H) . 1 . 70-1 . 54 (m, 4H) . 

(1 -2) 4-^nP-5. 6. 7, 8-fh7tKD+ty'J>-2 — f^75V 



2-757-5, 6. 7. 8-^ h7t KD+^yj >-4-*-M20.0 g. 121 
15 mmoDi: MUX>(150 mOCDJK^+^^^ffc'J X55.7 g. 363. mmol)£90 
0 C-«TLrco iTFife 1 BOTJW* U «ETWK*«*Lfc. 0TreME€2 8%7 
V^E-TJiCCfflWfco MJ&k&tt^ ^U^^TJ^A^PV ^77-r- (3% M 
e0H/CHC13) TSIMrscfcCJ: 9flM<ba*(13.5g. 60%)£ff£„ 

1 H NMR (300 MHz, DMS0-d 6 ) : (5 6. 69 (brs, 2H), 2.60-2.52 (m, 2H) , 2.52-2.44 
20 (m, 2H), 1.76-1.66 (m, 4H) . 




OH 




CI 
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13 C NMR (75Hz, DMS0-d 6 ) : 6 168.4, 161.0, 160.1, 114.8, 31.8, 24.3, 22.1. 21. 
7. 

5 (2-1) 2-T^y-5-y^ju-6-^^j^\i , j = y>-4-^r-;u 

NH 2 
OH 

x^JU-2-7-tz^;L//s^+tyx- K5.59 g. 30 mmol). <f7-VymM^(%. 49 
g, 30 mmol) fed; tfx£ y-;K20ml) <D®i^?&£ 1 1 mmMM^Tz<, m*M^*ft} 

10 ysy-s-^ju-e-^^^fu ^^>-4-^--;K2.59 g. Ai%)^nr^ 

(2-2) 5-^5 1 >'l/-4-^nP-6-y5 1 JUt 0| >l = v ? >-2--l'JU75> 

NH 2 
CI 

2-7 5 y-5-3^>»U-6-*^Ut 0, J 5 y>-4-^r->»Kl.O g, 5.52 mmol) 
fc**S/*frffc'J>(12 ml)$3B#rHlM^L^o ®ffiT^$®*U glit^'J^y 
15 J^7A^7P7hy7^- (n^+t> : g^x^Pju 2 : 1) TifciSU WMit& 
tf(325 mg. 29 S6)£#7c 0 

1 H-NMR (CDCI 3 ):<5 0.96 (3H. t. J=7. 1Hz). 1.37-1.50 (4H. m) . 2.38 (3H. s) , 2.6 
0 (2H. m), 5.01 (2H, brs). 

20 ###J3 4-^PD-5-^+^>'l/-6-y5 1 >'Ue i J = 2-^01/7= > 
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##0U2(D#i£CJ£UT:gJfc£fTofc„ x^U-^-Tt^M-^yx- K6.4 
3 g. 30 mmol)$M4^-ffl^XSPt^^fTC^2-75y-5-/\^^J^-6-^5 1 >'^t: 0 
U 5.yy-4-X-)U (4.70 g. 74%) &ntz 0 nibUr^2-7^y-5-^iyJ\y 
5 -6-^fJl/t°U5i;>-4-^-^ (1 g. 4.78 mmol) tJr^ist&it*) VC12 ml) 
fcOKfcTWiafl^tt (196 mg. 18%)£#£ 0 

1 H-NMR (CDCI 3 ):S 0. 90(3H, t, J=6. 8Hz) , 1.31-1.52 (8H, m) , 2.37 (3H, s) , 2.59 
(2H. m), 4.95 (2H, brs). 

10 ###J4 4-£PP-7. 8-yt KP-5H-t°^y [4. 3-d] t°U 5^V-2W 

(4-1) 2-7$y-7. 8-yt KP-5H-t°^y [4. 3-d] fcTU 5^>-4-^ 




CI 



15 #%^J2(D^&C2pCTS^^fTo^ 0 x^;L/-4-^+V^ h^fc KP-2H- 
t°7 y- 3 -*>;U/K* u- h (600 mg. 3.49 mol)^JB*4Cffl^TKJCE*frt\ 2 
-7 = y-7, 8-yt KP-5H-t 0 ^y C4.3-d] t°U syv-4-^-^U (230 mg. 
39%) £#fc 0 

'H NMR (300 MHz, DMS0-d 6 ) : 5 10.78 (brs, 1H), 6.34 (brs, 2H) , 4.24 (brs. 2H 
20 ) . 3. 78 (t, 2H. J = 5. 5 Hz) . 2. 36 (t, 2H) . 
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(4-2) A-OUU-7, 8-Vfc KP-5H-t°7y [4.3-d] tf'J 5^>-2— f 
J 1/7 = V 



2-7 = ^-7, 8-yt KD-5H-t 0: 7y [4.3-d] t°U ^ *»-4 (562 
5 m g. 3.36 mmol) £X**J&{k l J >(3 ml) £ CD^&T^jgfk^ (136 mg. 22%)$ 

'H NMR (300 MHz, CDCI 3 ) : <5 5.10 (brs, 1H). 4.62 (s, 2H) . 3.99 (t. 2H, J = 5 
.4 Hz) , 2. 78 (t, 2H. J = 5. 4 Hz) . 

10 ###J5 4-:/^JU-6-^Pn-5-^3 1 ^e , U $y>-2— 

(5-1) 2-7$y-6-^l/-5-/fil/t°'J5^>-4-^-^ 



#%^J2(7)^C2pCT^$fTofeo Xf^ 2-^^>>U-3-^*y^^^ 
x-K1.06g. 5.69 mmol)£J^Cffl^TKJ&£frt\ 2-7$y-6-^f JH 
15 5-*3MI/t^J $y>-4-*-M420 n)g)£#£ 0 

'H-NMR (DMS0-d 6 ) : 6 0.88 (3H, t. J=7. 3Hz) . 1.30 (2H, m) , 1.49 (2H, m) , 1.78 
(3H, s). 2.32 (2H, t, J=7. 3Hz) , 6.18 (2H. bs). 10.69 (1H, bs) . 

(5-2) 4-7^Jls-6-<7\3n-5-*?-)\st:i) z.i?y-2 — CJUT 7 ^ > 





OH 
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2-7=^-6- ZT^fr- 5 - ^ t° 'J 5*/V-4-*-JK0.82g. 4. 52mmol) 
i: X^^mV) >(10 iDl)<>:(D^T?^M<b'a-% (720 D)g)£#7c 0 
1 H-NMR (CDCI 3 ) : <5 0.93 (3H, t, J=7.3Hz). 1.40 (2H, m). 1.60 (2H. m). 2.20 ( 
5 3H, s). 2.63 (2H, t. J=7. 3Hz) , 5.73 (2H. bs). 

(6-1) 2-75^-5- (2-> h+S/X^U) -6-^fJl/e'J$yv-4- 
10 X-)l> 



x^U-2-(2-* h+S/i^W-S-^V^^i- M4 g. 21 mmol), 
T~yVjKiS*S(2.27 g. 16.3 mn»l)fc\fcU f x$>'-JU(16 ml)<Dtl-a^£ 9mfflMM 
L£ 0 x*y-jK20 mDcDS-a-^^l O^rWtfc. fe&ftttA£3%U£A$ 
15 7k, x$y-JI/#|£ex-^UT-gfc?£U 8»fr&4£K1.24 g. 31.9 %)£#£<> 

'H-NMR (DMSO-d 6 ) : <5 2.06(3H. s) , 2. 49-2. 54(4H(2H) , m, overlapped with DMSO) 
, 3.22(3H, s), 3.28(2H, t. J=7. 3) , 6.40(2H. brs) . 10.90C1H, brs). 

(6-2) 4-<?nn-5- (2-/K^ifil/) -6-*?)\s¥ l J^iSy-2- 
20 -r;u7 = > 




OH 
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CI 



00 mg. 3. 27 mmol) tftf* S/*frfb 'J > (6 ml ) (DU^m^ 9 0 13^5. 5Bf PbIMS Lfc 

gpi-^l/ 8 : 2) T?WSSi$ffuSjg<k^(200 mg. 30.3 %)&ntz 0 
'H-NMR (CDC 1 3 ) : 5 2.42(3H, s) , 2. 91 (2H, t, J=7. 3) . 3.34(3H, s) , 3. 51 (2H. t. 
J=7. 3), 5.03C2H, brs). 



###U7 3- (2-7 = y-4-^nn-6-/fJi/t ,| j = v ? v-5-'rji/) yu 

(7-1) 3- (2-75^-4-t KP + ^>-6-^^t 0| J 5^-5-^^ 



x^JU 2-(2-v/7yifJl/)-3-^+V^yi-K9 g, 49 mmol), V7 
-$»#1H6(5.30 g. 29.4 mmoD^cfc^euyv (49 ml)0>iR*4&£ 1 0 0°CT*8 

i^MfiMa ltco ###u 6 co-^mzm c-cmmm&ft*. ^mm<t^(s. 38 §. 38. 

20 1 H-NMR (DMS0-d 6 ) : 6 2. 11 (3H. s) , 2.58(4H, s) , 6.44(2H. brs), 10. 91 (1H, brs) 



10 




15 



OH 
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(7-2) 3- (2-75y-4-^PD-6-^^;Ut°U 5*»-5— Ol/) ^ 



3- (2-7$y-4-t Kn^-e-^^eu 5i/y-5--oi/) :/n/\°y 

5 - h U M2 g. 11.2 nmol) i^M<t l ) V(13 ml) Ott-StfLG 9 0 nr-SBf P*!^ 

iBLfco ##^J6CD^e^i:-C^a^fTOTO<k^(1.06 g. 48 %)£#£„ 
'H-NMR (CDCI 3 ) : S 2. 47 (3H. s) . 2. 61 (2H, t, J=7. 6) , 3.02(2H, t, J=7. 6) , 5.11 
(2H, brs). 

10 ###J8 4-Z?n=E-5. 6. 7. 8-f h7t Kn+tyj V-2 — ( )[/T 5 > 



2-7 = y-5, 6. 7. 8-t 1 h7t KP*±yj >- 4 -*-JKl. 65 g. 10 
mmoDt K»UX>(16.5 nl)OH9BiW^JIffc***U;i/(3 g)£Jn*.*SiB9 0- 1 O 

- (CHC13) TMftKU «^(1.7g. 75X)£&fc 0 

'H-NNIR (300 MHz, CDCI 3 ) : d 5. 13(2H, brs), 2.66 (2H, brm) , 2.57 (2H, brm), 1 
.77-1.82 (4H. m) 




CI 




Br 



20 
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10 



15 



###J9 2-^PP-N- / 0^l'-6. 7-ytKP-5H-^P^>^ Cd] t° 
U $y>-4-75> 

(9-1) 2. 4-y^DD-6. 7-yt KP-5H->*P*>* Cd] t°U ^ 



6, 7-yt KP-5H-i^P^>£ Cd] eU5i»-2. 4-^-;K359 m 
g)fc**S/£tfbU>(5 ml)£3BSI?S]SiffiU£o SJfcfcTI^ «ETi»tLfco 2§lt£ 

A«L£. «ET^iil2. 4-y^7PP-6. 7-yt 
P^V* Cd] tT' J = y>(410 rag)^#^: 0 

(9-2) 2-^DD-N-^>fJl/-6, 7-yt KP-5H-^>^P^>^ Cd] t° 
U 5y>-4-7 5V 



2. 4-y^7PP-6. 7-yt KP-5H-^>^P^>^ Cd] t°U 5^X410 mg) 

■J^AT?«*Lfco ^ffiT^$SliL^fb^(296 rag. 65%) 

'H NMR (300 MHz, CDC! 3 ) : <5 4.56 (brs, 1H). 3.52-3.46 (m, 2H), 2.86 (t, 2H, 

J = 7.5 Hz), 2,. 63 (t, 2H, J = 7. 5 Hz) , 2.13 (tt, 2H, J = 7. 5, 7. 5 Hz) , 1.66 
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-1.57 (m, 2H), 1.40-1.33 (m, 4H), 0.94-0.89 (m, 3H). 

###U1 0 N— (2 — — 5. 6. 7. 8-fh7th*0*ty'JV-4 — f 

5 9 (o^mzm c-c±mt^m^nrz 0 



10 




'H NMR (300 MHz, CDCI 3 ) : 6 4,64 (brs. 1H). 3.51-3.45 (m, 2H) , 2.68-2.65 (m, 
2H), 2.27-2.23 (m. 2H) , 1.90-1.75 (m, 4H) , 1.70-1.55 (m. 2H) . 1.45-1.30 (m. 
4H), 0.93-0.89 (m. 3H) . 



mn n-(2-^dd-5. 6 -y*^ut: o, j ?y>-4 — r;u)-N-^v^ 




15 'H NMR (300 MHz, CDCI 3 ) : <5 4.65 (brs, 1H), 3.51-3.44 (m, 2H) , 2.34 (s, 3H) , 
1.97 (s, 3H), 1.70-1.55 (m, 2H) , 1.45-1.30 (m, 4H) , 0.94-0.89 (m. 3H) . 



###J 1 2 
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NH 2 

OH 

x^JU 2-^>y>«U-3-7r^y^yx- h(6 g. 27.2 mmolK CTT-Vymm 
i&(2.94 g. 16.3 mmol)fccJ;l/x^y- > il/(20 mlXDS^^l OMILfc„ fttfl 
m^ H i&5^U^$7K x^y-JUS^CX-^JUT^U M<k^tl(3.62 g. 
5 61.7%)£#£ 0 

"H-NMR (DMSO-d 6 ) : d 2. 01 (3H, s), 3.64(2H, s), 6. 39 (2H, brs), 7. 10-7. 26 (5H, 
m), 10.89C1H, brs). 

###J 1 3 

NH 2 
CI 

2-7$y-5-^>^l/-6-/f>iH: 0| J = y>-4-^r-JK1.2 g. 5.57 mmol) 

^v'J*y^7A^P7 hy77-r- □□/-KJUA : H^x^JU 8 : 2) 
T^*fTUmM-fb^(700 mg. 53.7%)^#^ 0 

'H-NMR (CDC1 3 ) : d 2. 30 (3H, s), 4. 05 (2H, s), 5.07C2H, brs), 7. 10-7. 31(5H,m). 

20 ###U 1 4 

2-7$y-5-7i^^H: e| J$y>-4-7r-JI/ 
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W&tfXfmT. ol-tMAZ ml)4 3 '\&^MJ^A(966 mg. 42 WQ\)&taz-lZ 
o tCDU&tfc'P^ 4-y ^-Jiy^- 1 ) vZTisv Kx^JUX^JUS g (42 mmol) 

fccfc^x^ji/^u^- k(3.42 g. 42 moi)<Dm&m&mum.WT3o#m-t-cffiT 

*Cffi*#;**Wrr\ x^y-;K42 mDtAt h'JOAi h+-> K(3. 14 g. 46.2 
mmol)£JD*.fco "tZ.^VT—V >*fflft4&(4. 41 g, 46.2 mmol) £gsflnL3 0#ra«£ • 

10 o SS^l 0%^xv®?^?g$JaApH$8^si^t^o BHSi^ftlPl/fefcC 

Z.t\^ ^5^0 y -Jl/ft^I'l-f J UT*$g?#- U^M<k^% (853 m 

g. 9.5%)£#£o 

NMR(DMS0d6) :2. 46 (2H, t, J=7.3), 2. 73 (2H, t, J=7. 3) , 6. 32 (2H, brs), 7.16-7. 
29 (5H, m), 10.88((1H, brs). 

15 

###J 1 5 




2-7$y-5-37 X ^^ > iut 0 U 5 mg. 2.79 mmol) fed; If 

20 X^^mt 1 ) >(5 ml) 9 0°C^6B#p B ^^U^o S*5?ft$«ffiTiftHIU, 
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$i/'J*^7A^D7h^77^- : g^X^JU 8 : 2) T?*ft 

ta$frt^fiBg^k^(265 mg. 40. 7 %) £<> 
5 1H-NMR(CDC13) : 2.87(4H, s), 5. 08 ( 2H, brs) , 7. 15-7. 32 (5H, m), 7.90(1H, s). 

###J 1 6 

5 yV)\s- 4 - ^ □ □ t° u = v >- 2 - -f 5 > 



10 J. Amer. Chem, Soc. , 73, 3758-3762 (1951) <Z>#riM5fcU:m Ct^fS Lfc e 

mkm i vambjto+m h7D-r ym&^Tznt&w&it&tyoiftw 



15 BALB/cv^xaa^^-^'JM*- cut*© ctmu si^^^irc. 
2) m 

D-MEM (High Glucose)^* (BW&tom&mfift 0fc«) . Code No. CM4402) £5 
6°C, 30^CT^f!i<kL^^pi£jfii?t (Fetal Bovine Serum, Characterized. Code N 
o.A-1115-L. HyCloneLab., Logan. Utah) $20%. 2-*)bti 7 hi^ > — ^ (Sigra 
20 a. St Louis. M0. Code No.M-6250) S5 0//M, ^zi/'JV* 1 OOWmU *H 
h"7 100/7 g/ml (Penicil in-Strep tomycin; Gibco-BRL. Code No. 15140 
-122) llteZ cfc ? C&flO LTl^ffi U7c 0 



it&toteVtJ-^frtt^V i-r-h^JT-KO Code No. 11J) CI, 10 




i) Wri& 



3) mm 
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4) ^fPfecfc^'JVy^MSSM^ 

KLH 0. 2mg$70^Vh^7yaA*>h (Difco Lab. . Detroit. Michigan. C 
ode No. 31 13-60-5) t tC7 0*J£86&TC&£*Lfc (0.1ml) „ 8Hti:I^U 

5) ^JMSfcCcfc'SIM hrt-f>£& 

»J V/^IBlSSatt* (2.5 xl 06 cells/ml) CKLH (0. 1 rag/ml) fcJ;^J^JnU 
, 5%C02#^TT-4S^« (Corning 25850. 0. 15ml/well) itt^C 

10 f^to&Th2*-r:/+M h*-f >t LT-T >£-CW*>4 (IL-4) Rtf-O* 
-CK*>5(IL-5)£, W^Th 1 ^^>i:LIi'>^-7xnV 
r (IFN-r) £5£ftUfco 

6) ELISA& 

IL-40>5£*«, J^Te^-rELISAjfeCTfTo/c:„ ll^ifttU, 7 7 ^7 071 
15 L-4#l#: (Pharmingen. San Diego. CA. Code No. 1803 ID. 0.5mg/ml) 

T250f&#f?U 5 0 //l/well-T-^9 6 0iJI/^U- h (Falcon 3912. Becton Di 
ckinson and company. Franklin Lakes. NJ) hL7c 0 
(DflL 7 Is- h«U 3%BSA£#tJPBS(-) (^fc^JU^A&tf&'ffc; Ittl/'O A£ 
&c ^Phosphate-buffered saline) CI^a^ + V^Lrc (200//l/well) 0 
20 -h£0. 0 5%(D7K'J^r+i/X5 1 U> • V;Utf^> • "E^^^ U- h (Tween 20 ( 
£&j$gg) ^^-T^X^ OSvgP) Code No. 281-51) S^frPBS (-) (PBST) 
£fflOT3@#fc&U igm±m&5 0 4/1/well-ToS^, IfiCT4^-f 
-hl£, ^^ffrScDTc tf). U =1 V V h * IL-4 (Pharmi ngen. Code No. 1 
9231W) £l£ffiU7co 7ls- h^PBST^fflUX30)5fe#U l^tllt^fV 
25 fl7 7 h^E7071L-4^ (Pharmingen. Code No. 18042D. 0.5mg/ml) £0. 1%BSA 
£-&toPBS(-)C"C5 0 0^#5^Lfet(D$Ja^ (lOOjt/l/welO , SfflCTlfl^lBH' V 
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tf (Kirkegaard & Perry Lab. . Gaithersburg. MD. Code No. 15-30-00) (0.25tfg/m 
1. 100x/l/well) t;:£r)*&£tiL£:o 3 7°C. lW^a^-hU h£PB 
STCcfc0 3lHlfflS*U PNPP2S3C (p-zhn7i2JI/'J>Szth'J«5A, +ti s ?'<7 L 
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